Impact of high fat low carbohydrate enteral feeding on weaning from mechanical ventilation  by Abd El Sabour Faramawy, M. et al.
Egyptian Journal of Chest Diseases and Tuberculosis (2014) 63, 931–938HO ST E D  BY
The Egyptian Society of Chest Diseases and Tuberculosis
Egyptian Journal of Chest Diseases and Tuberculosis
www.elsevier.com/locate/ejcdt
www.sciencedirect.comORIGINAL ARTICLEImpact of high fat low carbohydrate enteral
feeding on weaning from mechanical ventilation* Corresponding author.
Peer review under responsibility of The Egyptian Society of Chest
Diseases and Tuberculosis.
http://dx.doi.org/10.1016/j.ejcdt.2014.07.004
0422-7638 ª 2014 The Egyptian Society of Chest Diseases and Tuberculosis. Production and hosting by Elsevier B.V.
Open access under CC BY-NC-ND license.M. Abd El Sabour Faramawy a, A. Abd Allah b, S. El Batrawy a,*, H. Amer ca Chest Department, Ain Shams University, Cairo, Egypt
b National Institute of Nutrition, Cairo, Egypt
c Pulmonology Department, DarElfouad Hospital, Cairo, EgyptReceived 10 May 2014; accepted 8 July 2014
Available online 27 August 2014KEYWORDS
Respiratory failure;
Nutritional support;
Mechanical ventilationAbstract Introduction: Diet can affect the outcome of mechanical ventilation in patients with
chronic respiratory failure.
Aim of the work: To compare the effect of a high fat, low carbohydrate enteral feeding to a stan-
dard iso-caloric enteral feeding on arterial carbon dioxide tension and ventilation time in patients
with type II respiratory failure secondary to pulmonary disease requiring mechanical ventilation.
Subjects and methods: One hundred patients with type II respiratory failure secondary to
pulmonary disease requiring mechanical ventilation who could be enterally fed in the respiratory
intensive care unit of Ain Shams University Hospitals were enrolled in this study. They were divided
randomly into:
Group A: included ﬁfty patients who received standard iso-caloric feeding with carbohydrates
(53.3%), fats (30%) and proteins (16.7%).
Group B: included ﬁfty patients who received iso-caloric high fat low carbohydrate feeding with
carbohydrates (28.1%), fats (55.2%) and proteins (16.7%) also through the Ryle tube.
Results: Group B had 16% decrease in arterial carbon dioxide tension, 8% decrease in the
minute volume at weaning, and spent on average 62 h less on mechanical ventilation.
Conclusion: A nutritional regimen with a high fat content may reduce ventilatory requirements
and therefore reduce the duration of mechanical ventilation.
ª 2014 The Egyptian Society of Chest Diseases and Tuberculosis. Production and hosting by Elsevier
B.V. Open access under CC BY-NC-ND license.Introduction
The relationship between pulmonary diseases and nutrition is
signiﬁcant. Malnutrition and its associated adverse pulmonaryeffects can directly affect outcomes in the individual with
pulmonary disease. The use of nutrition support is common
for these patients as a supportive or therapeutic measure [1].
Recent nutrition surveys in hospitals continue to suggest
that 40–50% of patients, particularly those in the intensive
care unit, have a moderate degree of malnutrition [2].
Nutritional support is essential for mechanically ventilated
patients to meet their energy requirements and to maintain or
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weaning [3].
Carbon dioxide production may be determined in part by
the composition of enteral or parenteral nutrition, which in
turn may affect the weaning process [4].
Published reports of respiratory failure precipitated by high
carbohydrate feeding have drawn attention to the carbohy-
drate and fat content of the patient’s diet. In patients with
chronic or acute retention of carbon dioxide (Hypercapnia),
one goal of dietary therapy is to decrease carbon dioxide pro-
duction. High carbon dioxide production can precipitate acute
respiratory failure in patients with chronic pulmonary disease
and can complicate weaning in ventilator dependent patients.
Because the complete combustion of fat yields less carbon
dioxide than combustion of either carbohydrate or protein, a
high fat diet may be preferable for patients with pulmonary
disease [5].Aim of the work
The aim of this work is to compare the effect of a high fat, low
carbohydrate enteral feeding to a standard isocaloric enteral
feeding on arterial carbon dioxide tension and ventilation time
in patients with type II respiratory failure secondary to pul-
monary disease requiring mechanical ventilation.
Subjects and methods
This study took place in Ain Shams University Hospitals in the
period from October 2006 till September 2009.
One hundred patients with type II respiratory failure sec-
ondary to pulmonary disease requiring mechanical ventilation
who could be enterally fed in the respiratory intensive care unit
of Ain Shams University Hospitals were enrolled in this study.
The patients were randomly allocated into two groups:
Group A: included ﬁfty patients who received standard iso-
caloric feeding with carbohydrates (53.3%), fats
(30%) and proteins (16.7%) through Ryle tube
according to W.H.O. September 1998.
Group B: included ﬁfty patients who received iso-caloric
high fat low carbohydrate feeding with carbohy-
drates (28.1%), fats (55.2%) and proteins
(16.7%) also through Ryle tube.
The diagnosis of respiratory failure type II secondary to
pulmonary disease was made on clinical and radiological basis
and mechanical ventilation was initiated according to Ameri-
can thoracic society criteria 2004 [6].
On admission data were collected as regards:
 Age,
 Residence,
 Occupation,
 Smoking history,
 History of cardiac, liver, renal, thyroid or gastrointesti-
nal disease,
 History of alcoholism, drug addiction, malignancy or
tuberculosis,
 History of the respiratory illness.Thorough clinical examination was performed.
The following investigations were done:
(1) Fasting and two hours postprandial blood sugar.
(2) Serum creatinine, blood urea nitrogen.
(3) Serum SGOT, SGPT, total bilirubin, direct bilirubin
and total proteins.
(4) Prothrombin time and partial thromboplastin time.
(5) Complete blood picture with a differential white blood
cell count.
(6) Erythrocyte sedimentation rate.
(7) Baseline arterial blood gases.
(8) Chest-X-ray.
(9) Electrocardiography.
Patients were assessed using the simpliﬁed acute physiology
score (SAPS II) system [7] which includes the following ﬁfteen
items:
(1) Age in years.
(2) Heart rate.
(3) Systolic blood pressure in mmHg.
(4) Arterial oxygen tension in mmHg/fraction of inspired
oxygen.
(5) Urinary output.
(6) Body temperature in degree centigrade.
(7) Blood urea nitrogen in mg/dl.
(8) White blood cell count/mm3.
(9) Serum potassium in mmol/dl.
(10) Serum sodium in mmol/dl.
(11) Serum bicarbonate level in meq/l.
(12) Serum bilirubin in mg/dl.
(13) Glasgow coma scale.
(14) Chronic disease.
(15) Type of admission.
All patients included in the study had SAPS II score less
than 39.5 as this is the cutoff point below which patients have
the same severity of illness and become more likely to survive
during the period of mechanical ventilation till weaning [8].
Patients were excluded from the study if they were found to
have Diabetes mellitus, Nephrotic syndrome, Hepatic failure
and Malabsorption syndrome.
The study was given ethical approval by the chest depart-
ment of Ain Shams University Hospitals.
Nutrition
The feeding regimen was only commenced after a stable venti-
latory state had been achieved at which patient was hemody-
namically stable and did not require change of ventilator y
parameters till weaning. Water was administered via a Ryle
tube for 12 h before commencing the enteral feed in order to
avoid gastric distention, vomiting and sepsis as patients were
given muscle relaxant at the start of mechanical ventilation.
Patients were then allocated randomly into two groups to
receive:
(1) The standard iso-caloric feed according to W.H.O.
1998 that supplies 4300 kcal. which included the fol-
lowing daily aliquots per patient:
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 Meat 250 g or cooked chicken 400 g.
 Cooked cheese 100 g.
 Full cream milk 400 g.
 Fruits 400 g.
 Rice 100 g.
 Cooked vegetables 300 g.
 Bread 480 g.
 Sugar 20 g.
 Oil 20 g.
 Halawa 50 g.
 Jam 100 g.
 Yoghurt 120 g.
 Fresh vegetables 300 g.
(2) The iso-caloric high fat, low carbohydrate feed that
supplies 3000 kcal. which included the following daily
aliquots per patient:
 Eggs150 g.
 Meat 250 g or cooked chicken 400 g.
 Cooked cheese 120 g.
 Full cream milk 600 g.
 Powdered milk 80 g.
 Fruit juice 200 g.
 Rice 30 g.
 Cooked vegetables 200 g.
 Bread 50 g.
 Sugar 5 g.
 Butter 20 g.
 Oil 30 g.
It was then tailored for each patient using the Harrison–
Benedict equation, which predicts resting energy expenditure:
For men: resting energy expenditure = 66 + 13.7W+
5H  6.8A.
For women: resting energy expenditure = 655 + 9.6 W+
1.7H  4.7A.
Where W= body weight in kg, H= height in cm and
A= age in years.
And for more accurate assessment of total energy expendi-
ture two factors were considered:
Activity factor: which is 1.2 for a patient conﬁned to bed.
Stress factor: which is 1.5 for severe infections.
These daily rations were blended under aseptic conditions,
refrigerated and divided into aliquots of 200 ml each warmed
and administered through Ryle tube every 2 h with stomach
rest from 12 a.m. to 6 a.m.
Any additional carbohydrate load in the form of intravenous
dextrose or syrup for oral drugs was avoided. Feeding was dis-
continued for 30 min before and after chest physiotherapy.Mechanical ventilation
The patients participating in this study were on controlled ven-
tilation through a cuffed endotracheal tube with a time cycled
ventilator (Drager Evita-4).
Normal clinical criteria were used to determine the initial
settings of the tidal volume (6–10 ml/kg ideal body weight)
and frequency of ventilation (12–20 breaths/min). An inspired
oxygen concentration of between 30% and 50% was used.
Mechanical ventilation using volume controlled mode,
was given thereby to maintain arterial carbon dioxide tensionbetween 36 and 44 mmHg and arterial oxygen tension value
above 90 mmHg.
Prior to ventilation blood gas measurements were made.
Baseline measurements were taken at the start of intermittent
positive pressure ventilation and subsequently recorded at
12 h intervals.
After enrollment in the study measurements were carried
out within one hour after the start of feeding, every 12 h
thereafter and immediately prior to weaning. Tidal volume,
frequency of respiration, minute volume and peak inspiratory
pressure were obtained from the digital display of the
ventilator.
Inspired oxygen concentration was adjusted according the
clinical state of the patient. It was measured using a paramag-
netic oxygen analyzer which was calibrated with the following
gases: 100% nitrogen, air and 100% oxygen. Arterial blood
was collected in heparinized plastic syringes, the time from
collection to blood gas analysis was always less than 10 min.
Weaning
Weaning was performed using the continuous positive airway
pressure mode of the ventilator and was started as soon as the
patient fulﬁlls the following criteria:
 Minute ventilation <12 l/min.
 Frequency of ventilation <20/min.
 Arterial oxygen tension at fraction of inspired oxygen 40%
>90 mmHg.
 Arterial carbon dioxide tension ranges from 35 to
55 mmHg.
 PH more than or equal to 7.3.
Each patient was assessed daily and the weaning process
implemented if the above criteria were met. Weaning was con-
sidered successful if the patient maintains these criteria for 48 h
after extubation.
Data management
Clinical and experimental data were entered and checked using
a Microsoft access database and transferred to SPSS statistical
package version 10 for analysis.
Normality test for each parameter was done to determine if
it followed a normal Gaussian distribution or not.
All parameters analyzed were found to have a normal dis-
tribution so mean and standard deviation were used and
Chi-square test was used for analysis of non parametric data
while only arterial carbon dioxide tension was found to be
not normally distributed so median was used and Mann–Whit-
ney test was used for analysis of non parametric data.
Results
A total of 100 patients diagnosed as having type II respiratory
failure secondary to pulmonary disease indicated for mechanical
ventilation were enrolled into this study, they were divided ran-
domly into two groups A and B each consisting of 50 patients.
Those patients in group A received the standard iso-caloric
feeding, while those in group B received the iso-caloric high fat
low carbohydrate feeding enterally.
Table 2 Mean energy requirements in kcal for both groups.
Group Mean Std. deviation p value
Energy requirements A 2886 391 0.649
B 2849 368
Table 3 Average arterial carbon dioxide tension (PaCO2) at
the start of the feeding and at weaning in both groups.
Group Median p value
PaCO2 at the start of feeding A 44.244 0.743
B 45.978
PaCO2 at weaning A 46.01 <0.001
B 38.624
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iod of mechanical ventilation with few complications occurring
in the form of diarrhea that stopped after giving usual anti-
diarrhea medications.
All patients were observed and measurements were taken as
scheduled till weaning from mechanical ventilation.
Demographics
Group A included 40 male patients and 10 female patients with
mean age 52.7 years and standard deviation 13.22. Group B
included 40 male patients and 10 female patients with mean
age 55.38 years and standard deviation 11.86. There was no
statistical signiﬁcant difference (p> 0.01) between both
groups regarding the mean age and gender (see Table 1).
Simple acute physiology score II (SAPS II)
There was no statistical signiﬁcant difference (p> 0.01)
between both groups on admission (see Table 2).
Energy requirements
There was no statistically signiﬁcant difference between both
groups regarding the mean energy requirements.
Mechanical ventilation outcome
Arterial carbon dioxide tension
There was no statistically signiﬁcant difference between both
groups regarding the arterial carbon dioxide tension at the
start of feeding (p> 0.05) but there is a highly signiﬁcant sta-
tistical difference between both groups regarding the arterial
carbon dioxide tension (p< 0.001) at weaning (see Table 3).
There was a highly signiﬁcant statistical difference between
both groups regarding the average arterial carbon dioxide ten-
sion (p< 0.001) at weaning as in the high fat feed group arte-
rial carbon dioxide tension decreased by about 16% while in
the isocaloric standard feed arterial carbon dioxide tension
increased by about 4% (see Table 4).
Minute volume
There was no statistically signiﬁcant difference between both
groups regarding the minute volume at the start of feeding
(p> 0.05) but there was a highly signiﬁcant statistical differ-
ence between both groups regarding the minute volume
(p< 0.001) at weaning (see Table 5).
There was a highly signiﬁcant statistical difference between
both groups regarding the minute volume (p< 0.001) at wean-
ing as in group B minute volume decreased by about 8% while
in group A minute volume increased by about 2% (see
Table 6).Table 1 Mean SAPS II score for both groups on admission.
Group Mean Std. deviation p value
SAPSII score A 25.88 6.304 0.087
B 26.88 6.272Tidal volume
There was no statistically signiﬁcant difference between both
groups regarding the tidal volume at the start of feeding
(p> 0.05) but there was a highly signiﬁcant statistical differ-
ence between both groups regarding the tidal volume
(p< 0.001) at weaning (see Table 7).
There was a highly signiﬁcant statistical difference between
both groups regarding the tidal volume (p< 0.001) at weaning
as group B tidal volume decreased by about 4% while in group
A tidal volume increased by about 7% (see Table 8).
Peak inspiratory pressure
There was a highly signiﬁcant statistical difference between
both groups regarding the peak inspiratory pressure at the
start of feeding and at weaning (p< 0.001) (see Table 9).
There was a highly signiﬁcant statistical difference between
both groups regarding the peak inspiratory pressure
(p< 0.001) at weaning as in group B peak inspiratory pressure
decreased by about 12% while in group A peak inspiratory
pressure increased by about 6% (see Table 10).
Duration of mechanical ventilation
There was a highly signiﬁcant statistical difference (p< 0.001)
between both groups as regards duration of mechanical venti-
lation as group B patients spent about 62 h less than those
receiving the isocaloric standard feed. This is further demon-
strated in Fig. 1 which shows the signiﬁcant difference between
group A and group B as regards duration of mechanical ven-
tilation (see Table 11).
Discussion
A signiﬁcant relationship between nutrition and pulmonary
disease is well documented. Pulmonary disease, whether acute
or chronic, is associated with an increased risk and incidence of
malnutrition. The presence of malnutrition further impairs the
pulmonary system, leading to a decline in outcomes. The use of
nutrition support in those with pulmonary disease is common,
especially in hospitalized patients. Enteral nutrition is fre-
quently used unless gastrointestinal function is impaired,
requiring the use of parenteral nutrition.
It has been observed in our respiratory intensive care unit
that weaning patients with type II respiratory failure secondary
to pulmonary disease from mechanical ventilation became an
Table 4 The change in average arterial carbon dioxide tension (PaCO2) at the start of the feeding and at weaning in the same group.
Median p value
Change in average PaCO2 at the start of the feeding and at weaning in group A 1.766 <0.001
Change in average PaCO2 at the start of the feeding and at weaning in group B 7.354 <0.001
Table 5 Average minute volume at the start of the feeding and at weaning in both groups.
Group Mean Std. deviation p value
Minute volume at the start of feeding A 8.776 1.0287 0.418
B 8.6 1.131
Minute volume at weaning A 8.992 0.9841 <0.001
B 7.894 0.8807
Table 6 The change in minute volume at the start of the feeding and at weaning in the same group.
Mean Std. deviation p value
Change in minute volume at the start of the feeding and at weaning in group A 0.216 0.5304 <0.001
Change in minute volume at the start of the feeding and at weaning in group B 0.706 0.5285 <0.001
Table 7 The average tidal volume at the start of the feeding and at weaning in both groups.
Group Mean Std. deviation p value
Tidal volume at the start of feeding A 524.86 57.339 0.678
B 520.28 55.934
Tidal volume at weaning A 561.56 61.382 <0.001
B 499.44 53.692
Table 8 The change in tidal volume at the start of the feeding and at weaning in the same group.
Mean Std. deviation p value
Change in tidal volume at the start of the feeding and at weaning in group A 36.701 4.053 <0.001
Change in tidal volume at the start of the feeding and at weaning in group B 20.84 2.262 <0.001
Table 9 The average peak inspiratory pressure at the start of the feeding and at weaning in both group.
Group Mean Std. deviation p value
Peak inspiratory pressure at the start of the feeding A 31.014 3.5203 <0.001
B 34.19 2.068
Peak inspiratory pressure at weaning A 32.754 3.741 <0.001
B 30.186 1.7493
Table 10 The change in peak inspiratory pressure at the start of the feeding and at weaning in the same group.
Mean Std. deviation p value
Change in peak inspiratory pressure at the start of the feeding and at weaning in group A 1.74 0.2688 <0.001
Change in peak inspiratory pressure at the start of the feeding and at weaning in group B 4.004 0.7938 <0.001
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with its complications and ventilator dependency, this raised
the interest in searching for other tools to help weaning of these
patients and one of these tools is nutritionally managing thesepatients in order to facilitate their early weaning from mechan-
ical ventilation and minimize their hospital stay.
Ireton-jones [9] stated that providing nutrition support to
prevent or treat malnutrition without exacerbating existing
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ents yields carbon dioxide (CO2) oxidative end products with
CHO producing the greatest amount. The respiratory quotient
[RQ, CO2 produced over oxygen (O2) consumed] is a measure
that reﬂects substrate utilization. When the value exceeds 1.0,
O2 consumption must increase, resulting in an increased work
of breathing.
This is supported by the study made earlier by Delafosse
et al. [10], who found that in the patient with pulmonary dis-
ease, this increased workload can further impair respiratory
function, resulting in respiratory failure or the inability to
wean from mechanical ventilation.
Covelli et al. [11] also reported hypercapnia and respiratory
failure in patients receiving high-CHO parenteral formula-
tions. Standard practice at that time was to provide 100% of
non protein calories in the form of dextrose and provide lipid
intermittently as a source of essential fatty acids. According to
the detrimental effects observed with excessive dextrose intake,
altering parenteral nutrition formulas to provide increased lip-
ids and reduced dextrose amounts became standard practice.
This study was designed to investigate the effects of iso-
caloric high fat, low carbohydrate enteral feeding on arterial
carbon dioxide tension and weaning from mechanical ventila-
tion in comparison to a standard iso-caloric enteral feeding.
One hundred patients with type II respiratory failure sec-
ondary to pulmonary disease requiring mechanical ventilation
who could be enterally fed in the respiratory intensive care unit
of Ain Shams University Hospitals were enrolled in this study.
For the sake of homogeneity of the sample we divided the
patients into two groups each including the same number of
males and females with the same severity of illness as indicated
by the simple acute physiology score II.
Group A included ﬁfty patients (40 males and 10 females)
who received standard iso-caloric feeding with carbohydrates
(53.3%), fats (30%) and proteins (16.7%) through Ryle tube
according to W.H.O. September 1998.
Group B included ﬁfty patients (40 males and 10 females)
who received iso-caloric high fat low carbohydrate feeding
with carbohydrates (28.1%), fats (55.2%) and proteins
(16.7%) also through Ryle tube.Table 11 The mean duration of mechanical ventilation in hours in
Group
Duration of mechanical ventilation in hours A
BIn this study the calculated basal energy expenditure
according to Harris and Benedict was used in order to deter-
mine the calorie intake for each patient.
Also there was no signiﬁcant statistical difference between
the two groups as regards their energy requirements which if
present could have inﬂuenced the results of our study.
Considering the metabolic measurements obtained during
mechanical ventilation it must be stressed that the mode of
mechanical ventilation was aimed to reduce the work of
breathing of the patients to a minimum. Consequently the oxy-
gen consumption of the patients has also been affected by the
mode of mechanical ventilation.
In this study we found that arterial carbon dioxide tension
had signiﬁcantly decreased from the start of feeding till wean-
ing in the iso-caloric high fat feeding group patients by 16%
and this matches another study done by Cai et al. [12] using
feeds identical to ours who found also a signiﬁcant decrease
in arterial carbon dioxide tension in the iso-caloric high fat
feeding group by 24% also this ﬁnding is supported by two
previous studies the ﬁrst one done by Alsaady et al. [14],
who found a signiﬁcant decrease in PaCO2 in the high fat feed-
ing group by 16% and the second one done by Graﬁnkel et al.
[16], which showed a signiﬁcant decrease in CO2 production
(vCO2) in the high fat feeding group by 24% and this change
in CO2 production could account for all of the differences we
observed because PaCO2 is linearly related to both alveolar
ventilation and CO2 production a 24% decrease in CO2 pro-
duction would result in the combination of the 16% fall in
the PaCO2 and 8% fall in minute ventilation we observed in
our study.
In contrast Van den berg et al. [13], who used similar feed-
ing protocols to our study found that there is no difference in
arterial carbon dioxide tension in both groups between the
start of the feed and at weaning but this could be attributed
to different modes of mechanical ventilation used which
affected the oxygen consumption of the patients VO2 and con-
sequently the respiratory quotient RQ which was measured in
this study in addition to the fact that the number of patients
who had acute on top of chronic respiratory failure was higher
in this study than ours.
While in the iso-caloric standard feed group patients arte-
rial carbon dioxide tension increased by about 1% and this
agrees with the study conducted by Alsaady et al. [14], but dif-
fers from that study done by Cai et al. [12], who found a
decrease in PaCO2 by 17% in the iso-caloric standard feed
group and this could be explained by the difference in the
underlying diseases of the patients of this group, in our study
about 25% only of the patients had chronic obstructive pul-
monary disease while in the other study all the patients had
chronic obstructive pulmonary disease but [13] stated that
there were no differences in the PaCO2 of this group during
weaning.
Our ﬁndings therefore can be explained by considering the
differences in CO2 production resulting from the metabolismboth groups.
Mean Std. deviation p value
158 7.743 <0.001
96 7.743
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combustion of one calorie of each of these nutrients produces
0.2, 0.15 and 0.19 of CO2 respectively. The combustion of 1000
calories of the high fat feed used in this study would result in
the production of 173.6 L of CO2 this contrasts with the 186 L
of CO2 produced from 1000 calories of the standard feed.
As regards the minute volume measured at the start of the
study there was no signiﬁcant difference between the two feed-
ing groups however, it was found that it decreased signiﬁcantly
by about 8% in the high fat feeding group at weaning while it
showed a signiﬁcant increase by about 2% in the standard
feeding group, these ﬁndings are explained by the change seen
in our study regarding tidal volume which showed a signiﬁcant
decrease in the high fat feed group by about 4% and a signif-
icant increase in the standard feed group by about 7% and as
the minute volume represents the tidal volume multiplied by
the respiratory rate it is concluded that the frequency of
breathing decreased markedly at weaning in both groups and
so there was a favorable breathing pattern that facilitated
weaning in both groups.
But this could not be attributed to the effect of the feeding
alone as improvement in pulmonary function and decreased
dead space ventilation which were not measured in this study
may attribute to this change also carbon dioxide production
and oxygen consumption were not measured in this study
which could have affected the breathing pattern and this
may afﬁrm the results found by Van den Berg et al. [13] who
found no signiﬁcant difference between the two feeding groups
at weaning as regards both minute volume and tidal volume.
We found in our study that the high fat low carbohydrate
feeding group spent on average 62 h less on mechanical ventila-
tion. There are several factors which might have affected this
ﬁnding. The amount of sedative and muscle relaxing agents
may have inﬂuenced the ease with which patients were weaned
from the ventilator; no signiﬁcant differences in the administra-
tion of these agents to the treatment groups were, however,
seen. The clinical diagnosis and underlying lung pathology
could affect the duration of ventilation though both groups
were on mechanical ventilation for a similar time before start-
ing enteral nutrition. Although there were some differences in
the etiology of the respiratory failure between the two groups
we do not feel these were sufﬁcient to account for the results
obtained. Differences in the clinical state at initiation of feeding
could have inﬂuenced the duration of ventilation. These include
CO2 production and dead space ventilation which were not
measured. PaCO2 and minute volume at the start of feeding
were not different in the two groups and, if similar CO2 produc-
tions are assumed, the physiological dead space would also be
similar. If other clinical factors did not differ in the two groups,
then changes in the dead space to tidal volume ratio (VD/VT)
or CO2 production could account for our ﬁndings. Other clin-
ical parameters that could have affected the duration of
mechanical ventilation were not different in the two groups
during the weaning period. These included temperature, oxy-
gen exchange, lung mechanics and amount of sedation.
So in conclusion it is obvious that the composition of diet
could have affected the duration of mechanical ventilation
and made the difference found between the two groups.
Maximal inspiratory pressure is one of the standard mea-
surements employed to determine a need for the continuation
of mechanical ventilation as stated by Jubran [15], global
inspiratory muscle strength is assessed by measuring maximalinspiratory pressure while the patient makes a maximum inspi-
ratory effort against an occluded airway, preceded by complete
exhalation to residual volume.
In this study we found that peak inspiratory pressure dif-
fered signiﬁcantly at the start of feeding in both groups and
this may be attributed to the difference of underlying diseases
in both groups which affects the respiratory airway resistance
as well as the nutritional status of the patients which may
affect the thoraco-pulmonary function of mechanically venti-
lated patients as mentioned by Pingleton [17], while at weaning
we discovered that peak inspiratory pressure had signiﬁcantly
decreased in the high fat feeding group by about 12% and sig-
niﬁcantly increased in the standard feeding group by about 6%
and this could be explained by many factors, ﬁrst the high fat
feed group contained a higher number of chronic obstructive
pulmonary disease patients and this kind of disease with
chronic airﬂow limitation decreases the peak inspiratory pres-
sure as evidenced by the study done by Claudio et al. [18]
which showed that patients with severe air ﬂow obstruction
had lower values of peak inspiratory pressures and also in
patients with mild to moderate functional impairment, which
was not measured in our study, there is decreased peak inspi-
ratory pressure that could suggest earlier deterioration of
inspiratory muscles in this type of patients together with the
fact that the nature of the disease is associated with malnutri-
tion and skeletal muscle wasting as mentioned by Laghi et al.
[19], also the mean age in the high fat feed group was higher
than the standard feed group which affects the respiratory
muscle performance and strength as proved by Enright et al.
[20].
Type of feed could not be the principle factor for this
decrease in peak inspiratory pressure observed in the high fat
feed group due to the short period of the study which could
not allow the change of diet elements to take its effects on
the respiratory muscles and affect the peak airway pressure
and that both types of feeds contained the same amount of
proteins (16.7%) which is the main source for muscle building
blocks in the diet.
In conclusion, the study revealed better feeding practices
that affected the outcome of patients in group B in the form
of a signiﬁcant decrease in arterial carbon dioxide tension,
minute volume, tidal volume, peak inspiratory pressure which
had an impact on a decrease of the duration of mechanical
ventilation and easy weaning.
Therefore leaving patients with type II respiratory failure
secondary to pulmonary disease who are admitted to ICU
and indicated for mechanical ventilation to the already present
feeding practices with the standard feed will further impair the
ventilatory parameters of these patients and will hinder the
process of weaning from mechanical ventilation. Feeding these
patients with high fat low carbohydrate feed will prevent the
deterioration of these parameters and accordingly will inﬂu-
ence the weaning process and early liberation of these patients
from mechanical ventilation hence favorably affecting the out-
come of the ICU stay. Considerable effort should be taken to
apply this type of feeding and properly nourish these patients
and prevent further deterioration in their status.
More attention should be paid to the dietary composition
of the nutritional support given to patients requiring artiﬁcial
ventilation for acute respiratory failure. A nutritional regimen
with a high fat content may reduce ventilatory requirements
and therefore reduce the duration of mechanical ventilation.
938 M. Abd El Sabour Faramawy et al.This would signiﬁcantly reduce morbidity and mortality
related to complications of mechanical ventilation. Further
studies are now required to understand the mechanisms of
these effects and conﬁrm these ﬁndings in a broader cross-sec-
tion of acutely ill patients.
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